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PIN CHANGING DEVICE AND METHOD 

BACKGROUND 

The present invention relates to overhead cranes and par 
ticularly to upper blocks of overhead cranes. More particu 
larly, the present invention relates to the main Support pin in 
an upper block of an overhead crane. 

Conventional overhead cranes include a wire rope that is 
reeved between an upper block and a lower block. The upper 
block typically includes multiple sheaves Supported on a 
main pin and around which the wire rope is reeved. To change 
the main pin that Supports the multiple sheaves, the wire rope 
typically must be unreeved from the upper block sheaves and 
the lower block sheaves. A device that permits a main pin of 
an upper block to be changed without unreeving and re 
reeving the upper block would be welcomed by users of 
overhead cranes. 

SUMMARY 

In one embodiment, the invention provides a pin removal 
assembly for use with an upper block of a crane. The upper 
block includes a frame, a plurality of sheaves, and a remov 
able sheave pin that defines an axis of rotation for the sheaves 
and supports the sheaves within the frame. The pin removal 
assembly comprises a sheave Support mountable to the frame 
of the upper block and a pin Support mountable to the frame 
of the upper block. The pin Support is configured to Support 
the sheave pin when the sheave pin is removed from the upper 
block. 

In another embodiment, the invention provides a pin 
removal assembly for use with an upper block of a crane. The 
upper block includes a frame, a plurality of sheaves, and a 
removable sheave pin that defines an axis of rotation for the 
sheaves and supports the sheaves within the frame. The pin 
removal assembly comprises a first Support bracket attached 
to a sidewall of the upper block frame and a sheave Support 
mountable to the first support bracket. The sheave support 
includes a base portion configured to support the sheaves and 
a Support arm portion releasably mountable to the first Sup 
port bracket. 

In yet another embodiment, the invention provides an 
upper block assembly for an overhead crane. The upper block 
assembly includes an upper blockandapin removal assembly 
releasably mounted to the upper block. The upper block 
includes a frame with a first sidewall and a second sidewall, a 
plurality of sheaves arranged within the frame, and a sheave 
pin that supports the sheaves within the frame. Each sidewall 
and each sheave includes a hole therethrough, with the holes 
defining an axis of rotation and receiving the sheave pin. 

In another embodiment the invention provides a method of 
Supporting an upper block of an overhead crane during 
replacement of a sheave pin. The upper block includes a 
frame, a plurality of sheaves and a removable sheave pin that 
defines an axis of rotation from the sheaves and Supports the 
sheaves within the frame. The method includes mounting first 
and second Support brackets to opposite sidewalls of the 
upper block frame, mounting a sheave Support including a 
base portion to at least one of the Support brackets, and 
positioning the base portion of the sheave Support to Support 
each sheave. The method further includes mounting a pin 
Support to the other Support bracket located adjacent the 
sheave pin and sliding the sheave pin from the upper block 
wherein the pin Support Supports the sheave pin. 
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2 
Other aspects of the invention will become apparent by 

consideration of the detailed description and accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a crane including a trolley 
having an upper block according to the present invention. 

FIG. 2 illustrates a pin removal assembly according to the 
present invention that is connected to an upper block. 

FIG. 3 is a cross-sectional view of the pin removal assem 
bly of FIG. 1 taken along line 3-3 of FIG. 1, and showing a 
sheave Support of the pin removal assembly engaged with a 
sheave of the upper block. 

FIG. 4 is an end view of the pin removal assembly of FIG. 
1 showing a main pin of the upper block Supported by the pin 
removal assembly before it is inserted into and through the 
sheaves of the upper block. 

Before any embodiments of the invention are explained in 
detail, it is to be understood that the invention is not limited in 
its application to the details of construction and the arrange 
ment of components set forth in the following description or 
illustrated in the following drawings. The invention is capable 
of other embodiments and of being practiced or of being 
carried out in various ways. Also, it is to be understood that 
the phraseology and terminology used herein is for the pur 
pose of description and should not be regarded as limiting. 
The use of “including.” “comprising,” or “having and varia 
tions thereof herein is meant to encompass the items listed 
thereafter and equivalents thereofas well as additional items. 
Unless specified or limited otherwise, the terms “mounted.” 
“connected,” “supported, and “coupled and variations 
thereof are used broadly and encompass both direct and indi 
rect mountings, connections, Supports, and couplings. Fur 
ther, “connected and “coupled are not restricted to physical 
or mechanical connections or couplings. 

DETAILED DESCRIPTION 

In FIG. 1, a crane 10 includes atrolley 16 that moves along 
girder rails 20that sit atop a first girder 12 and a second girder 
14. The first girder 12 and the second girder 14 translate along 
a main Support beam 18 on one end and an additional Support 
beam (not shown) parallel to beam 18 at an opposite end of the 
girders. The trolley 16 includes a drum 26 around which is 
wrapped two wire ropes 54, 56. As the drum 26 rotates and 
winds up the wire ropes 54, 56, a lower block 30 is lifted, as 
will be readily apparent to those of skill in the art. As illus 
trated in FIG. 1, the lower block 30 includes a hook that can 
be used for lifting. However, the lower block 30 could include 
other configurations for lifting, as will also be readily appar 
ent to those of skill in the art. 
The translation of the trolley 16 along the first and second 

girders 12, 14 and the translation of the first and second 
girders 12, 14 along the main Support beams 18 (only one of 
which is shown), allows the crane 10 to position the lower 
block 30 in virtually any location in a space in which the crane 
10 is installed. The main support beam 18 is shown as a 
straight beam. As will be readily known to those of skill in the 
art, the main support beam 18 may alternatively be curved to 
match the inside wall contours of a round building. For 
example, a polar crane similar to crane 10, shown in FIG. 1, 
may be used in a nuclear containment building that is built in 
a round configuration, in which case the main Support beam 
18 will be shaped in a circle instead of a straight line. 
As shown in FIG. 1, the wire ropes 54, 56 extend from the 

drum 26 to the lower block 30, which contains a plurality of 
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sheaves (not shown) around which the wire ropes 54.56 pass. 
From the lower block 30, the wire ropes 54, 56 extend to an 
upper block 28 that also contains a plurality of sheaves (not 
shown). After reeving back and forth between the lower block 
30 and upper block 28, as will be readily understood by those 
ofordinary skill in the art, the wire ropes 54.56 end within the 
upper block 28. 

Referring to FIG. 2, the upper block 28 includes an upper 
block frame 60, a plurality of sheaves 64 arranged within the 
frame 60, and a sheave pin 68 that supports the sheaves 64 
within the frame 60. The frame 60 illustrated in FIG. 2 
includes a plurality of vertical walls 72, with the two outer 
most support walls defining first and second sidewalls 72A 
and 72B. A horizontal top wall 76 extends across top surfaces 
of each wall 72 between the first and second sidewalls 72A, 
72B. Each wall 72 includes a hole (not shown) therethrough 
for receiving the sheave pin 68. As will be readily apparent to 
those of skill in the art, in further embodiments of the upper 
block frame, other configurations are used, for example, 
fewer or more vertical walls are included and top or bottom 
walls are included. 

The sheaves 64 are arranged and aligned in parallel within 
the upper block frame 60. Each sheave includes a hole 80 
(shown in FIG. 3) therethrough for receiving the sheave pin 
68. The sheave pin 68 defines an axis of rotation 84 for the 
sheaves 64 within the frame 60. Although seven sheaves 64 
are shown in the embodiment illustrated in FIG. 2, it will be 
readily apparent to those of skill in the art that fewer or more 
sheaves may be used in the upper block 28. 
The upper block assembly 28 illustrated in FIG. 2 includes 

a pin removal assembly 90 releasably mounted to the upper 
block 28 for supporting the sheaves 64 and the upper block 28 
when the sheave pin 68 is removed from the upper block 28. 
The pin removal assembly 90 allows the sheave pin 68 to be 
removed and/or replaced from the upper block 28 without 
unreeving the wire ropes 54, 56 from the upper block sheaves 
64 and sheaves (not shown) of the lower block30. Further, the 
pin removal assembly 90 allows the sheave pin 68 to be 
removed and reinstalled without removing the upper block 
sheaves 64. During use, the pin removal assembly 90 supports 
the sheaves 64 within the upper block frame 60 such that the 
sheave pin 64 is removable from the upper block 28 without 
unreeving and re-reeving the wire ropes 54, 56 or removing 
the upper block sheaves 64. 

In the illustrated embodiment, the pin removal assembly 90 
includes a first support bracket 94, a second support bracket 
98, a sheave support 102 for supporting the sheaves 64 and a 
pin support 106 for supporting the sheave pin 68 when the 
sheave pin 68 is removed from the upper block 28. The first 
and second support brackets 94.98 are attached to the first and 
second sidewalls 72A, 72B, respectively, of the upper block 
frame 60. The support brackets 94.98 are either permanently 
attached or removably attached to the sidewalls 72A, 72B. 
The sheave support 102 is releasably mounted to the first 
support bracket 94 and the pin support 106 is releasably 
mounted to the second support bracket 98. In another embodi 
ment, the sheave support 102 and the pin support 106 are 
releasably mounted to the upper block frame 60 directly. In 
still another embodiment, the upper block frame 60 includes 
keeper plates to which the sheave support 102 and the pin 
support 106 attach. 

In the illustrated embodiment, the sheave support 102 
includes a vertical support arm 110 and a base portion 114. 
The support arm 110 of the sheave support 102 is mounted at 
one end to the first support bracket 94. The base portion 114, 
or a beam, is attached to the other end of the support arm 110 
and extends Substantially perpendicular to the Support arm 
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4 
110. A plurality of wedges 118, or V-shaped supports, are 
attached to the base portion 114 of the sheave support 102. As 
shown in FIG.3, each wedge 118 is configured to support one 
sheave 64 when the pin removal assembly 90 is in use. Each 
wedge 118 is vertically adjusted with a screw (not shown) to 
position the wedge 118 to support a shave 64. In a further 
embodiment, each wedge, or Support, is configured to Support 
more than one sheave. Further, it will be readily apparent to 
those skilled in the art that the wedge may be comprised of 
one or two pieces. 

In the illustrated embodiment, the pin support 106 includes 
a vertical first Support portion 122 and a horizontal second 
support portion 126. The first support portion 122 of the pin 
Support 106 is mounted at one end to the second Support 
bracket 98 of the upper block frame 60. The other end of the 
first support portion 122 is attached to the base portion 114 of 
the sheave support 102. In another embodiment, the sheave 
support 102 and the pin support 106 are not attached. 
One end of the second support portion 126 is attached to the 

first support portion 122 of the pin support 106. The second 
support portion 126 extends outward from the upper block 
frame 60 such that the second support portion 126 is substan 
tially aligned in parallel with the rotation axis 84 defined by 
the sheave pin 68. The second support portion 126 is V-shaped 
and configured to Supporta sheave pin when the sheave pin 68 
is removed from the upper block 28 or a new pin is installed 
into the upper block 28. It will be readily apparent to those 
skilled in the art that the second Support portion may have any 
configuration or shape Suitable for Supporting a sheave pin 
removed from the upper block. 

In the illustrated embodiment, a crossbar 130 is attached to 
the second support portion 126 of the pin support 106. The 
cross bar 130 supports a pulling/pushing mechanism (not 
shown) for removing the sheave pin 68 from the upper block 
28. One example of a pulling/pushing mechanism is a hydrau 
lic cylinder. In the illustrated embodiment, the mechanism is 
positioned to pull the sheave pin 68 in order to remove the 
sheave pin 68 from the upper block 28, and to push the sheave 
pin 68 in order to install the sheave pin 68 into the upper block 
28. In a further embodiment, the mechanism is positioned to 
push the sheave pin 68 in order to remove the sheave pin 68 
from the upper block 28, and to pull the sheave pin 68 in order 
to install the sheave pin 68 into the upper block 28. Further, in 
the illustrated embodiment of the pin support 106, a brace 
member 134 extends between the second support portion 126 
and the second support bracket 98. The brace member 134 
prevents the sheave pin 68 from falling from the pin support 
106 when the pin 68 is removed from the upper block 28. 
The pin removal assembly 90 is not permanently attached 

to the upper block 28, but is only attached during removal and 
replacement of the sheave pin 68 relative to the upper block 
28. In use, the first and second support brackets 94, 98 are 
attached to the opposite sidewalls 72A, 72B of the upper 
block frame 60. The sheave support 102 is mounted to the first 
support bracket 94. The wedges 118 are positioned and 
adjusted individually, or as a unit, Such that each wedge 118 
supports one of the sheaves 64. Next, the pin support 106 is 
mounted to the second support bracket 98. The sheave pin 68 
is removed from the upper block 28 by a pulling/pushing 
mechanism and the pin Support 106 Supports the sheave pin 
68 when it is removed from the upper block 28. 
To replace the sheave pin 68 with a new sheave pin (not 

shown), the sheave pin 68 is removed from the pin support 
106 and a new sheave pin is placed in the pin support 106. The 
new sheave pin is positioned within the upper block 28 to 
support the sheaves 64 within the upper block 28 by sliding 
the pin through the holes of the upper block frame 60 and 
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holes 80 of the sheaves 64. During the process of removing 
and replacing the sheave pin 68, the sheave support 102 
supports the sheaves 64 within the upper block frame 60 such 
that the sheave pin 68 is removable without unreeving the 
wire ropes 54, 56 from the sheaves 64 or removing the upper 
block sheaves 64. 

It will be readily apparent to those skilled in the art that a 
pin Support is not necessary for Supporting sheaves and main 
taining the upper block assembly 28 together during removal 
of a sheave pin. In another embodiment, the first and second 
support brackets 94.98 are permanently attached to the upper 
block frame 60. In still another embodiment, the vertical 
support arm 110 of the sheave support 102 and the first 
support portion 122 of the pin support 106 are separately 
attached to the support brackets 94.98 relative to the sheave 
support 102 and the pin support 106, respectively. 
The foregoing description of the present invention has been 

presented for purposes of illustration and description. Fur 
thermore, the description is not intended to limit the invention 
to the form disclosed herein. Consequently, variations and 
modifications commensurate with the above teachings, and 
the skill or knowledge of the relevant art, are within the scope 
of the present invention. The embodiments described herein 
are further intended to explain best modes known for practic 
ing the invention and to enable others skilled in the art to 
utilize the invention in such, or other, embodiments and with 
various modifications required by the particular applications 
or uses of the present invention. It is intended that the 
appended claims be construed to include alternative embodi 
ments to the extent permitted by the prior art. Various features 
and advantages of the invention are set forth in the following 
claims. 
What is claimed is: 
1. A pin removal assembly for use with an upper block of a 

crane, the upper block including a frame, a plurality of 
sheaves, and a removable sheave pin that defines an axis of 
rotation for the sheaves and supports the sheaves within the 
frame, the pin removal assembly comprising: 

a sheave Support mountable to the frame of the upper 
block; and 

a pin support mountable to the frame of the upperblock, the 
pin Support configured to Support the sheave pin when 
the sheave pin is removed from the upper block; and 

wherein the sheave Support includes a plurality of wedges 
configured to Support the sheaves, each wedge Support 
ing at least one of the sheaves. 

2. The pin removal assembly of claim 1, and further com 
prising a Support bracket mounted to a sidewall of the upper 
block frame wherein the sheave support is releasably 
mounted to the Support bracket. 

3. The pin removal assembly of claim 1, and further com 
prising a Support bracket mounted to a sidewall of the upper 
block frame wherein the pin support is releasably mounted to 
the Support bracket. 

4. The pin removal assembly of claim 1 wherein the sheave 
Support includes a Support arm mounted to the upper block 
frame and a base portion attached to the Support arm, the base 
portion configured to Support the sheaves. 

5. The pin removal assembly of claim 1 wherein the pin 
Support comprises: 

a first Support portion mounted to the upper block frame; 
and 

a second Support portion extending outward from the upper 
block frame and attached to the first support portion, the 
second Support section Substantially aligned in parallel 
with the rotation axis for the sheaves and configured to 
support the sheave pin when removed from the frame. 
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6 
6. The pin removal assembly of claim 1, and further com 

prising a cross bar attached to the pin Support for Supporting 
a mechanism for removing the sheave pin from the upper 
block. 

7. The pin removal assembly of claim 1 wherein at least a 
portion of the pin Support is V-shaped to support the sheave 
pin. 

8. A pin removal assembly for use with an upper block of a 
crane, the upper block including a frame, a plurality of 
sheaves, and a removable sheave pin that defines an axis of 
rotation for the sheaves and supports the sheaves within the 
frame, the pin removal assembly comprising: 

a first support bracket attached to a side wall of the upper 
block frame; 

a sheave Support mountable to the first Support bracket, the 
sheave Support including a base portion configured to 
Support the sheaves and a Support arm portion releasably 
mounted to the first support bracket. 

9. The pin removal assembly of claim 8 wherein the base 
portion includes a plurality of wedges, each wedge for Sup 
porting at least one sheave. 

10. The pin removal assembly of claim 8, and further 
comprising: 

a second Support bracket attached to an opposite sidewall 
of the upper block frame; and 

a pin Support mountable to the second Support bracket, the 
pin Support configured to Support the sheave pin when 
removed from the upper block. 

11. The pin removal assembly of claim 10 wherein the pin 
Support comprises: 

a first Support portion mounted to the second Support 
bracket; and 

a second Support portion extending outward from the 
respective sidewall of the upper block frame and 
attached to the first Support portion, the second Support 
section Substantially aligned in parallel with the rotation 
axis for the sheaves and configured to support the sheave 
pin when the sheave pin is removed from the frame. 

12. The pin removal assembly of claim 10 wherein at least 
a portion of the pin Support is V-shaped to Support the sheave 
pin. 

13. A pin removal assembly for use with an upper block of 
a crane, the upper block including a frame, a plurality of 
sheaves, and a removable sheave pin that defines an axis of 
rotation for the sheaves and supports the sheaves within the 
frame, the pin removal assembly comprising: 

a support bracket mounted to a sidewall of the upper block 
frame; 

a sheave Support mountable to the frame of the upper 
block; and 

a pin Support mountable to the Support bracket, the pin 
Support configured to support the sheave pin when the 
sheave pin is removed from the upper block. 

14. The pin removal assembly of claim 13, and further 
comprising another Support bracket mounted to a sidewall of 
the upper block frame wherein the sheave support is releas 
ably mounted to the another support bracket. 

15. The pin removal assembly of claim 13 wherein the 
sheave Support includes a plurality of wedges configured to 
Support the sheaves, each wedge Supporting at least one of the 
sheaves. 
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16. The pin removal assembly of claim 13 wherein the with the rotation axis for the sheaves and configured to 
sheave Support includes a Support arm mounted to the upper support the sheave pin when removed from the frame. 
block frame and a base portion attached to the Support arm, 18. The pin removal assembly of claim 13, and further 
the base portion configured to Support the sheaves. comprising a cross bar attached to the pin Support for Sup 

5 porting a mechanism for removing the sheave pin from the 17. The pin removal assembly of claim 13 wherein the pin 
Support comprises: 

19. The pin removal assembly of claim 13 wherein at least 
a first Support portion mounted to the Support bracket; and a portion of the pin Support is V-shaped to Support the sheave 
a second Support portion extending outward from the upper pin. 

block frame and attached to the first support portion, the 
second Support section Substantially aligned in parallel k . . . . 

upper block. 


